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Intel 8086 ( Memory Address Space & Data Organization) 
| 


The memory space is organized as individual bytes of data stored at 
consecutive addresses over the address range 0000016 to FFI FF в (or 
00000H to FFFFFH) 


Two consecutive bytes can be accessed as one word (16 bits) of data 
1 


The lower-addressed byte is the least significant byte of the word, 
and the higher-addressed byte is its most significant byte. 


For e.g. Storing 1 word 5502H in the memory: 


Address; ойк | DADA 
00725H 
00724H| 02H 


Words of data can be stored at either even or odd-address boundary. 


A word stored at an even-address boundary (00000H, 00002H, 
00004H etc) is said to be an aligned word 


A word stored at an odd address boundary (00001H, 00003H, 
00005Н etc) is called misaligned word 


In calculating the physical address, it is possible that two segments 
can overlap, which is desirable in some circumstances. 


n- |2. 2 


NG 
QVERLAPP! 
| SEGMENTS 


NONOVERLAPPING 
SEGMENTS 





- 1 single physical address can belong to many different 
logical addresses. E. g. 





Logical address (hex) Physical address (hex) 
'10005000 — 15020 
1500:0020 15020 
1502:0000 | 15020 
45 1400:1020 15020 
1302:2000 15020 
B 72 
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Example 
(a im 24F6H and IP = 634AH, show: 
зе logical ae Ф ~ 2. 3 2 Uy 
(b) The Offset address TUM ё A 
nd Calculate- Je $$ 
(€) The Physica] address = | 
(d) The | "Wer range 
(€) The UPper range of the code segment 
Solution: 
(a) 24Е6:634А (b) 634A 000) 
(c) 2B2AA (24260 + 634A) (d) 24F60 (24260 + 0 
(e) 34Е5Н (24F60 + FFFR) 
1. 
Example | 
Assume that the DS register is 578C, To access a given byte of data at physica 
memory location 67F66, does the 


located? If not, what changes need to be made? 


Solution: | | нэ 

No, since the range is 578С0 to 678BF, location 67F66 is not included inthis — 
range. To access that byte, DS must be changed so that its range will include that 
byte. 


| 
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Example 


Assume memory locations with the following contents: DS:6826 = 48 a, 
DS:6827 = 22. Show the contents of register BX in the instruction 
MOV Bx, [6826] 


5 


^ 


Solution: 
05:6826 = 48 

| 
Ехатрје 


Show how the flag register is affected by 


MOV AL, 9CH jAL = 9CH 
MOV рн, бан ;DH = 64H 
ADD AL, DH том AL = 0 
Solution: 
9C 1001 1100 
+ 64 0110 0100 
00 0000 0000 


CF = 1 since there is a carry beyond d7 

PF = | since there is an even number of 1s in the result 
AF = 1 since there is a carry from d3 to d4 

ZF = 1 since the result is zero 
.SE = 0 since 47 of the result is zero 
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Ехатріе 


Show how the flag register is affected by the addition of 38H and 2FH. 


Solution: 
| MOV BH, 38H ;BH = 38H 
ADD ВН, 2FH ;add 2F to BH, now BH = 67H 
38 0011 1000 
+ 2Е 0010 111] 
| ' 67 0110 0111 
1 


CF = 0 since there is по carry beyond d7 
PF = 0 since there is an odd number of Is in the result 


AF = | since there is a carry from d3 to d4 
ZF — 0 since the result is not zero 


SE — 0 since d7 of the result is zero 
Example 
Show how the flag register is affected by 


MOV AX, 34F5H ,AX = 34F5H 
ADD AX, 95EBH snow AX = CAEOH 


' "Solution: 
34F5 0011 0100 1111 0101 
+ 95ЕВ 1001 0101 1110 1011 
CAEO 


1100 1010 1110 0000 


| SF = 0 since there is no carry beyond d15 
РЕ= 
AF 


0 since there is an odd number of 1s in the lower byte 
= 1 since there is a carry from d3 to d4 
ZTF = 0 since the result is not zero 


SF = 1 since 415 of the result is one 
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Example 


TET ted by 
Show how the flag register 18 affec :ВХ = елан 
2) хилэй лом BX = OOOOH 
ADD AX, 
i 0 1010 
Solution: 1010 1010 101 
ннн 0101 0101 0101 она 
| Yum 0000 0000 0000 000 


= 1 since there is no carry beyond 415 | | 
Ер = ien there is an "mi number of 1s in the lower byte 
AF = 1 since there is a carry from 43 to d4 
ZF = | since the result is zero 
SF = 0 since d15 of the result is zero 


| 
Exercise 
Given SP = A238H, SS = 0107H ,АХ- 


PUSH AX. Determine the following: 
4: TOS before €xecuting the instruction. 


ABCDH and an instruction 


b. TOS after €xecuting the instruction. 
c. Content of SP register. 


d. The logical address into which AB is pushed, 


5 The physical address into which CD is pushed. 
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1- What you mean by pipelining in 8086 processor ? 

2- How the 20 bit effective address is calculated in 8086 processor? 
3- Compare 8085 and 8086 processor? 

4- Give the Пар format of 8086? 

5- What is the function of direction flag? 

6- What are the function of segment register? 

7- Explain memory organization in 8086? 

8- Draw and explain the architecture of 8086? 

9. What is physical address? 

10- Define OFFDET address? 

11- What are the versions of 8086? 

12- List the functions of Bus Interface Unit in 8086? 

13- Write about the auxiliary carry flag used in 8086 7 

14- 1s overlapping of segments possible in 8086? 

15- What is Packed BCD Format? 

16- Why in memory segmentation of 8086 it use 64Kb instead of 1Mb? 
17- Mention the jobs performed by EU? 

18-"Explain the operations of instructions queue residing in BIU. 


19- Mention the total number of registers of 8086 and show the manner in which 
they are grouped? 


20- Describe, in detail, the general purpose of data registers? 
jit 
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Addressing modes of 8086 


» specified function on di 
- When 8080 executes an instruction, it performs the specified fun data 


instruction, reside in 
these data are called its operands and may be parte the inst 


i : address in 
qne of the internal registers ot the microprocessor, stored at an 


memory or held at an /О port. 


chanisms b hich 1 14 tain its 
= The set of mechanisms yw ich an instruction can specity how to ob 
wn Т 5 operands 
operar ids is kno as Addressing modes. The CPU can access the 


(data) in a number of different modes. 


The addressing modes available in Intel 8086 are: 


1. Register Addressing 2. Immediate Addressing 

3. Implied Addressing 4. Direct Addressing 

5. Régister Indirect Addressing 6. Based Relative Addressing 

7. Indexed Relative Addressing 8. Based Indexed Relative Addressing 
Addressing modes 


nV ПИВА РТ РАТУ неу уа 
dd 








Register Immediate 
addressing addressing 
mode mode 





1/0 
i addressing à А pied 0 
à mode 


IL LI 
n 
addressing або 
Memory addressing 
mode 


Direct Register Based Register Relative 
. Indirect indexed relative based 
р | indexed 
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Opcode and Operand in Microprocessor 8086/8088 
What an instruction consists of? 


An instruction consists of an o 


peration code (called "opcode") and the address of 
the data (called "operand' 


), on which the opcode operates. 
I 


| Operation code (or opcode) iy Address of data (m pperand)) 

Field 1 Field 2 
^n opcede executed by the CPU. In machine language it is a bin 
hexadecimal value such as BO loaded into the instruction re 
language mnemonic form an opcode is a command such as 


Example: MOV AL, 95H ; MOV is the opcode. ; AL (register) is an operand, 
Operands are manipulated by the opcode. In this example 


ary or 
gister. In assembly 
MOV or ADD or ЈМР. 







emulator: попат, сот "WB diese echange grum PI: | 
| не math. , gebug | ew; external: virtual de i EN. эз 


4 "T тү” " TN | 
step delay ms: 0 


лэ кен 









| 9709: 8105 i 














debug stack аа 
MOV АХ, 1000Н ; MOV is the opcode. : 
| AX (register) is an operand. 
Operands are manipulated by the opcode. In this example, the operands are the 
register AL and the value 95H. 
Opcode [| Operand 
l- byte _ “Тог 2 byte 
79 





| 
Instructions consist of: 


‚ MOV 
e operation (opcode) e.g 


ion 
e operands (number depends on operation) 


odes. 
e operands specified using addressing m 


isters, 
ation €g- reg 

e addressing mode may include addressing inform 

constant values 


" 


information. 


What are differeni instruction formats? 


Operation code [Operation code Operand | 





| 4) Implied ) b) Immediate operand 
[Oren code | Direct Address | | орчил code indirect Айе 
c) Direct дада d) Indirect Addressing 
What is opcode fetch cycle? 


She opcode fetch cycle is a machine cycle executed to fetch the opcode of an 
instruction stored in memory. Each instruction starts with opcode fetch machine 
cycle, 


What is meant by addressing mode? 
An instruction consists of an opcode and an operand, The operand may reside in 
the! accumulator, or in a general purpose register or in a memory location. 


The manner in which an operand is specified (or referred to) in an instruction 15 
called addressing mode. 


! 


" Call eee val ee — — TTE 





Absolute ( и ) address 
= CS * 10. р 


00000 





FFFFI 
After fetch 
| 2 00000 
Ргосеввог 


13С08 3 bytes of 
13C09 | instruction 


I3COh | bytes 


Of next 
1СОР instruction 








“fetched” 
instruction 


FFFFF 


81 








! у ? Š 
¢ , 
Data Addressing Mod 
је [он 
; : | ай, ovid a basis 
- MOV instruction is a common and flexible inst uction 
explanation of data addressing modes. 
ve the direction ot 
; ; | defines the « 
? T following figure illustrates the MOV instruction 4 
data ilow. 
eu 
MOV S Bx 
Source 
Destination 
. : opc i MOV. 
- Squrce is to the right and destination the left, next 10 the ОРС ЈЕ 
i , 7 оде 
- The figure bellow shows all possible variation of the data-addressing n 
using MOV 
Mury 
Direct 
MOV [1234H]AX Г 1— — 13744777 ———— = | E: j 
| 10000H 
Register indiect — 
gister MOV [BX]CL [me L— — бий D6 x (0H + BX === [ pe | 
+ 0300H пуж 
Base-plus-index 
MOV [8Х+81,8Р төрөн кии" К Wie 
7* 10000H + 0300H + 0200H vem 
! ' 
~T [ 
- ви — > | нөрмө | 


Base relolwe-plus-Index MOV ARRA 8 

¥(BX+S1),0X 08 х ТОН + ARRAY « WX « Si eral 
10000Н + 1000M « 03001 + 02004 ——— roov 

zd ; 

ший | eae GE] — 
АХ ЛИ, cena Me? ESI Worry 
M « (к + 00000400H „| ЧИН | 

ни і 


Notes: ВХ = 0300H, 81 « 0200H, ARRAY = 100014, «d DS = 10001 
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Л SERM ши эм НД mode: 
involves the une ol їед єгч 
memory [n nol accenned, so faster 
ошоо and destination registers munt match in size. 
Data is in register and Instruction Specifies the particular register 


| | гийг өл 


ОЛ, | Жи] 





Fig. below shows internal registers, anyone can be used as a source or 








destination ортал, however only the data registers can be accessed as either a 
byte or word, 
рН 
Assambly Language Size Operation 
МОУ AL,BL 8-08 Coples BL Into AL 
MOV CH,CL 8-bits Copies CL into CH 
MOV АХ,СХ 16-bito C .oples CX то AX 
MOV SP. BP 16-bits Coples BP Into SP 
MOV DS,AX 16-bits Coples AX into DS 
MOV 51,01 16-bits Coples DI into 9) 
———MM——— á———á — — —— —— 
Note: Instruction which affect onl 


y registers execute faster than instruction s 
involving, memory access, as no time is spent fetching operands, 


Example: INC ВХ ‚ DECDX , SUB DX,CX 


Lxample 

0000 88 C3 MOV AX, BY усору contents of BX into AY 
0002 8A CE MOV CL, DH усору the contents of DH into CL 
0004 8A CD MOV CL,CH icopy the contents of CH in: CL 
0006 8C св MOV AX,CS 


copy ^S into DS 


0008 8E D8 


MOV DS, AX 


+ 





J Before After ~ 


Exi: MOV CX, SI cx [32248 | " 
51 К 
Веѓоге After l 
Ex2: MOV DL, AH DI 
| AH BCH 


- source operand is a constant. 
- Immediate addressing mode can be used to load information into any of the 


registers except the segment registers and flag registers. 
- The operand comes immediately after the opcode. For this reason, this 


addressing mode executes quickly. 
- In this mode, 8 or 16 bic data can be specified as part of the instruction. 


! OP Code Immediate Operand 


Examples of immediate addressing using the MOV instruction 


MOV BL,44 8-bits Copies a 44 decimal (2CH) into BL 
MOV AX,44H 16-bits Copies a 0044H into AX 
MOV 51,0 16-bits Copies a OOOOH into SI 
MOV CH,100 '8-bits Copies а 100 decimal (64H) into CH 
MOV АА! 8-bits Copies an ASCII A into AL 
0100 88 0000 MOV Ax, 0 ;place OOOOH into AX 
0103 BB 0000 MOV BX,0000H  ;place 0000H into BX 
0106 B9 0000 MOV сх,0 ;place OOOOH into CX 
0109 8B FO бо ЮМС ВЇ,АХ ;copy АХ into SI 
0108 8В F8 7 мом DI,AX ;copy AX into DI 

MOV BP,AX ;copy AX into BP 


010D 8B E8 
Afier 


Before 
Exi: MOV DX, 1234H px | ABGDH | 


Before After 


сн [лэн] [эз] 


Ex2: MOV CH, 23H 


84 
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МАНА 
& constar such аз x AT pres 


“Ял NP esed bv Une arcae К | 
direitve such ax CANT TM 
KALUE | X Җа 

МОМ ви. x RT 
ў [мар - 
Instruction using this mude bave ims Viernes 
Example : CL 


whak ckan cany flag to лето 
STD wht set Diroction flag to one. 


- Address of the data in SEY SMCS зл рү athe: due ийтке 
operand is a constant. 


- The default segment is always D Tie 20 but pivska! address of the operand 
iN memory is normally obtained as КА = DS E, 


~ The address is the offset address: The ofie Эа 53$ Pl in а rectangular 
bracket. 
Example of Direct addressing mede wag Mov Instruction: 
MOV АА Соль) 
8-bits Copies the byte contents of dats SET memory location 2C00h ince Al 
ће physical address is calculated by cotbirimg the contents of offset location 
2C00 with DS 
MON AX гы 
16-Бих Copies the word contents of data segiscet wmon Secation 340h inte AX 
MOY [LOB]. Bl. 
 É-bits Copies BL into daia segment memory location 100 
МОМ [72C2h].CX 


| 6-bits Copies CX into data segment memas location 7202 


= al 


MOV ES: 20800 HIAL 


8-bits Copies AL inte extra Data segment menwr location 2000H 
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MOV AL,[1234H} 


11235H 
11234H 
11233H 


11232H 


Source operand 
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У Nieto атом add ама Medi. 


О] ь * 
aw A ч * aa ! 1 
РТ m " га : | Р LE E # "A 
РРА | и 
LA M 
NL [DV oo AY | eid | | ы j 


* » 
. 


х 


Ч, гэг 


- 
< 
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4, 


22277 


01067 


01001 


01094 





Before After 
Ех!: MOV CL, [SI] CL [76H] 
| 51 
DS:3456H 
Before After 
Ex2: MOV DX, [BX] Dx 
i вх [-A282H | 
DS:A2B2H | 67H LS byte 
DS:A2B3H| 35H MS byte 
Before After 


Ex3: MOV AH, [DI] 


AH[ 3e4 (зөн | 
DI [ 34o0H | 
DS:3400H вон” | 
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BX and BP are known as the base registers. In this mode base registers as 
well as a displacement value are used to calculate the effective address. 


he default segments used for the calculation of Physical address (PA) are 
DS for BX, and SS for BP. 


Ке. MOV CX,BX]*10 ; move DS:BX+10 and DS:BX+1 1 into CX 


; PA = DS (shifted left) +BX+10 


* Note that, the content of the low address will go into CL and the high address 
contents will go into CH. 


, There is alternative coding: 
MOV CX,[BX* 10], 


MOV CX,10[BX] 
* BX+10 is effective address 


Ex: н MOV AL,[BP]+5 5 PA = SS (shifted left) -BP--5 


MOV AX,[BX-1000H] 
when BX = 0100H 
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Р 
Based Addressing with displacement , | 
Before After , 
ee S 
| DH [ 67H 
` Exi: MOV DH, 2345H[BX] [ 458 | $78 | 
вх [4000H 
2345H is 16-bit displacement | 4000H | 
4000 + 2345 = 6345H DS:6345H 
Before After Y 
| pe ) CDABH 
Í Бх: MOV AX, 45H[BP] AX 
45H is 8-bit displacement BP 


3000 + 45 = 3045H SS:3045H LS byte 
It is SS when BP is used SS:3346H | CDH | MS byte 
1 


- Indexed relative addressing mode works the same as the based relative 
addressing mode. 


- Except the registers DI and SI holds the offset address. 
PS Мурун | TA-PS(sbifed +, 


Inde «ed Addressing with displacement 


Before After 
,Ext: MOV CL, 2345Н(51) CL 
2345H is 16-bit displacement SI 
6000 + 2345 = 8345H DS:8345H 
Before Alter 
Ех2: MOV DX, 37H[D1| Dx [зен] [EAR | 
1 37H is 8-bit displacement DI | 
5000H+ 37H = 5037H DS:5037H [ Az | LS byte | 
DS:5038H | B2H | MS byte | 
90 
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g- Based Base relative Indexed addressing mode: (Relative Kased - Indexed Mode) 


j- The combination of the based and indexed addressing modes. 


- One base register and one index register are used. 


- Default segment register for memory is DS. Only BX, BP and SI, DI registers 
can be used, 


(фи RE NE 
[OMM Tem. co Memory (РА) 
| “14 Өлкө! / index |-- а | Орегала | 
qanm БА 
{енер 


ВА = (BX or mP} + ( сві) оғ COL } + (ви sign-extended displacem}nt 
or 16 bit signed displacement 
7 KA + (DS * 10H) 


Kx: MOV 50h [BX] [SI] , 123411 


MOV -30H [BP] [S1], DX 


EA = [Buse register] + (Indox register} 
- (вр) [n 
(n) 
"i » Regnient registar : BA 


ssf: вэ!" lion; 





мом DX,[BX«O1) 
ов ~ 0100H, BX ~ 1000H,. ana wi = oor Memory 





O2016H 
озојан 
оаот ум 
ого а 
0201 1i 
O2010H 
Q200FH 


оотлом 





4, 


А 


0, 
^v 


1 14. 
Op C, € 
r 


| Base-Plus-Index Addressing Mode: Examples 

Assembly Language Size Operation 

MOV CX, [BX+DI] 16-bits Соріеѕ the word contents of the data se - 
memory location address by BX plus 0 Into Cy 

MOV CH,[BP^SI] 8-bits Copies the byte contents of the stack Segment 

Li ood ife. rdg as ғ. memory location addressed by BP plus SI into CH 

MOV [BX«SI],SP 16-bits ^ Copies SP into the data segment memory location 
addresses by BX plus SI 

MOV [BP«DI],AH 8-bits Соріеѕ AH into the stack segment memory 


location addressed by BP plus DI 


Based Indexed Addressing with Displacement 


Before After 
Exi: MOV DL, 37H[BX+DI} DL [ 128 | 
37H is 8-bit displacement BX 
2000H + 0050H + 37H = 2300H DS:2087H [ 12H ] 
Before After 
Ex2: MOV BX, 1234H[SI«BP] BX 
51 
! BP 
4000H + 0020H +1234 = 5254H 55:5254Н | 65H | LS byte 
It is SS when BP is uscd SS:5255H | зөн | м5 byte 


Ex | MOV CL,[BX][DI}+8 ;PA-DS(shifted left}+BX+DI+8 
MOV CH,(BX][SIJ420 ;PA-DS(shifted let) *BX«SI420 

| . MOV AH,[BPJ[DI]«12 ;PA=SS(shifted left}+BP+DI+12 
j MOV AL,[BP][SI]+29 ;PA-SS(shifted Іей)+ВР+51+29 
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PA 


. Alternative coding 
Mov Cl.[BX+DI+8] 
MOV С!.101+8Х+8] 


! 


Ex : MOV CL, [SI[BX] 


2000H + 0300H = 2300H 


Ex : MOV CX, [BP][D!] 


е - 


Wis SS when BP is used 


Before After 


CL Сен | 


si [ 2000H | 


вх 
DS:2300H 


Before After 


cx [вовен ] [ esssm | 
вр [3000H | 


pr босон | 


55:3020н | 85H | LS byte 
55:3021Н | 63H | MS byte 


MOV CX, [BX*SI40400] 


= (Ваве register] + (Index register} + ne 


4 
d 


! х (80 ле | ` 
= (ВР)! +40001 * | displacement 


«ms fl (t n | 


4 





amocanner 


8/16 bit 





ne of BA Generation of PA 
' 1000H ~ [BX] 23140H » 108] 
- 1100H э ISI] + 2500H » BA 


i+ 





0400H э Displacement| 158408. 
2500H ~ BA 


The contents of location 
26640H will be transferred to 
the CL register and the 
contents of location 26641H 
will be transferred to the CH 
register. 


+ РА 





DS 

DS 
т [BP]*disp 
[DI]«disp DS 
[51]+аіѕр DS 
Based Indexed [BX][SI or Dij+disp | DS 
Relative [BP]IS! or Di}+disp | SS 


1 


Indexed Addressing with 
Based Indexed Addressing 
Based Indexed Addressing 


with displacement 





fy 56s 94 


Oo [Á OM Á 
b му Ve 


> E 
2 + 
3 Summary of addressing mode 
8086 Addressing Mies for accessing date 


i | ~ 

Immediate 2 Register addressi | - 
Addressing mode E шту unüdcessmg — 1/2 por ши тежину 
(lor source 


operand only) 


~ 


Memory Addressing 
nM Д lh OO "E 


m. мину indirect Addressing 
1 4 | ~ 
Register Based Addressing indexed Bused annt Tuten 
Indirect with Addressing with insae айати vitti 
displacement dispk cement addressing зрослі 


* Implied: the data value/data address is implicitiy gssocimuel with tre 


instruction. 

* Register - references the data in a register or in a regimer раг 

* Immediate: the data is provided in the instructior. 

* Direct: the instruction operand specifies ће memor. address where dme H 
located. 


* Register indirect: instruction specifies a register comaining ит adiret 
where data is located. This addressing mode works with 51 DL £X mu SF 


registers. 
* Based: 8-bit or 16-bit instruction operand 15 addec io the ownam: of a риме 
register (BX or BP), the resulting value 15 a pomer io locato wiers funr 
resides. 
* Indexed: 8-bit or 16-bit instruction operand is adde? io The со сүл IO ur 
index register (SI or DI), the resulting value is  poumer 10 Миша мо wine: cate 
resides. 
• Based Indexed: the contents of a base register (ВХ or BP) is нааш м ce 
contents of an index register (SI or DJ), the resulting value 1: » apuntes a 
location where data resides. 
+ Based Indexed with displacement: -bn or 20-3 шигы operate d 
1р the contents of a base register (EX or BP) and iudex regamer (SO cr 
, the resulting value is a pointer to location where date temes 


Scanned by CamScanner 


4 


] А 


VO Ports 
The simplest form of 1/0 interface is an I/O port dai transfer 
sicoproesan an ра. deve i done with бе БАр of input ров. The dats цол 


between microprocessor and ontput device fs done with the help of output por 


3 


Шш 
Bee 


! 

E 

| É 
ЇГ 
НИНІ 





It is used to send data to the output 
device such as display from the 
microprocessor, The simplest form of 
output port is a latch. The output device 
ш connected to the microprocessor 
through Intech, as shown in the Fig, 2 , 
When microprocessor wants to send data 
to the output device, it puts the data on 
the data bus and activates the dock 
signal of the latch, latching the data 
from the data bus at the output of latch. 
It is then available at the output of latch 
Fig. 2 for the output device, 





Scanned by CamScanner 





VO port Addressing 


Fixed port addressing "4 x Variable port addressing 
Or Direct Port addressing Or Indirect port addressing 
Fixed Port Addressing 
1 Before After 
Bx. l: IN AL, 83H AL Гая] 
Input port no. 83H 
Before After 
Ex.2: IN AX, 83H AX [56348 | 
} Input port по. 83H [78H — | 
Input port no. 84H | ЕН | 
Before After 
Ex.3: OUT 83H, AL AL 
Output port no. 83H [888 .] [50H 1 
1 | Before After 
Ex.4 OUT 83H, AX AX [6050Н | 


IN and OUT instructions are allowed to use only AL or AX registers. 


Output port no. 83H (45H | (509 
Output port no. 84H [40H | 


Port 


address in the range 00 to FFH is provided in the instruction directly. 


\ 
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Variable Port Addressing 
ИО port address is provided in DX register, Port address ranges from 0000 ү, FR 
Data transfer with AL or AX only. тв, 
Before After 
Ех. 1: IN AL, DX AL 
DX 
Input port no. 1234H 
Before After 
Ex.2: IN AX, DX AX 
DX 
Input port no. 4000H | 60H — | 
i Input poit no. 4001H | 70H — | 
Before After 
Ex.3. OUT DX, AL AL 
Dx 
3 Output port по. 5000H [SE] 
Before After 
Ex.4: OUT DX, AX AX | 4567H 
Dx 


Output port no. 5000H | 25H — 
Output port no. 5001H | 36H. | 
e рк) bout +ransfer data beween AL LA and an edema 


Elo devices The addvess of +h Tlo device is either чә» 
aw itr he in sd hac on CE x«l fort) oY in register DOXA (Илье Port 
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Addressing Modes Examples 
O Immediate addressing MOV AL. EN 
О Register addressing MOV AL, BL 
О Direct addressing MOV [500H], AL 
О Register Indirect addressing MOV DL, [51] 
O Based addressing MOV AX, [BX+4] 
О Indexed addressing MOV [DI-8]. BL 
| О Based indexed addressing MOV [ВР+51], AH 
О Based indexed with displacement addressing MOV CL, [BX«DI«2] 


_O Based indexed with displacement addressing 0 — 


| Bi 





PHYSICAL ADDRESS 


Summary of 8086 Addressing Modes 
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TYPE INSTRUCTION SOURCE ADDRESS GENERATION DESTINATION 
I)REGISTER MOV AX, ВХ REGISTER REGISTER 
BX AX 
2) IMMEDIATE MOV CH.3AH DATA REGISTER 
3AH CH 
АКТ MOV [1234], AX (DS x 10H) + DISPLACEMENT 
100008 + 1234 
1 
4)REGISTER MOV [BX], CL (DS x10H) + ВХ 
INDIRECT 


100009 + 0300H 


S)BASEPLUS MOV [8Х+ SI) BP (DS x 10H) + BX + SI 
INDEX | a | 
| 4 100009 + 0300H + 02008 








(DS х 108) +BX+4 





6) REGISTER MOV CL, [ВХ 44) 





RELATIVE 
10000 03008 + 4 

» BASE MOV ARRAY [BX * SI] DX (DS x 10H) + ARRAY +BX+ SI 

PLUS INDEX 1000Н+1000Н+0300Н+0200Н 





ASSUME: ВХ = 03009, 51=0200Н, ARRAY = 10006; 08-1000Н 
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Type of 
Memory 
Reference 


Default 


Alternate 
Segment 


Segment 


BX, address 









SI, DI, address 


Scanned by CamScanner 





Converting Assembly language Instruction 


to Machine code 


Assembler translates assembly code to machine code 














“or 4 7 . " 

^ А “4 у 
ИЕ i 

: WE xxv. Lut 
22 эр ї 77) ет 

pats о pacote 


701 e ci e Jaen з, Ум 


What is an assembly language? 
Assembly language is a low level programming language. You need to get 


some knowledge about computer structure in order to understand anything. 


Memory Access 


To access memory we can use these four registers: BX, SI, DI, BP. 
qpmbiring these registers inside | ] symbols, we cari get different memory 
Ocatioris. These combinations are supported (addressing modes): 


лы — 




























[SI] | [BX + 50 + 48 

[DI] | [BX + DI] + 48 
| 416 (variable offset only) | [BP + SI] + d$ 

[BX] · | [ВР + DI] + 48 





~ | 

























[SI] + d8 [BX + SI] + 416 [SI] + 416 
[DI] + d8 [BX + DI] + d16 [DI] + d16 
[BP] + 48 [BP + SI] + d16 [BP] + d16 


[BP + DI] + 416 


—€—ÁÀ—Á o = 


[ВХ] + 416 


- 48 - stays for 8 bit displacement 


- d16 - stays for 16 bit displacement. 
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Fa isplacement can be inside or outside of [ | symbols, compiler generates the 
/ same machine code for both ways. 
j . Displacement 18 à signed value, so it can be both positive or nepative. 


/ Generally the compiler takes care about difference between d8 and 410, 
ginerates the required machine code. 


and 


Instruction Format | 


- 8086 Instructions are represented as binary numbers Instructions require 


between | and 6 bytes. 


! 
i 


1 aM им» —O | 4— 9794 
Cpcode [> Л oc 27 мэ пару High h Disp! 
Е peo “Th MOD REG A DATA DATA. 













direc Byte 1——* 1 Буе BEBE 
"T 
ADORESS | мм n 


DRET 
"| Ns LOW 
пути пути 
4 Regi gister Operand/Rewinter цэ uso FA 
, | Lum 
Ropister Dpermnå/Krte > «von of opecode 
icd Register пе М еттт у mode with 
displacement „паї 


MM ИУ operation 


— E n дан is to register Teonm register 


——— Open don code 










Tale Opcode byte 
Addressing mode byte 
low disp, addr, or data 
[optional] high disp, addr, or data 
low data 
z high data 
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|. One-Byte Instruction (Implied Operand) 


2, One-Byte Instruction (Register Mode) 


roa 


3. Register to Register 


И m 


4, Register to/from memory with no displacement 


5, Register to/from memory with displacement 


Ш1 


6. Immediate operand to Register 


Шайа 


7. Immediate operand to Memory with 16-bit displacement 


aa] [e nt 
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General Instruction Format 


Ї ру—===— qo UEM 






ПА | 
| | | | 

"окон eos m LOW DISP/DATA |HIGHOISP/DATA| LOWDATA | HIGH DATA | 
OPCODE | | 
4 


ЖИНИ де Тээр шд. chee ван — —  — — 





REGISTER ОРЕЛАМО/94 018788 10 USE IN EA CALOULATION 


Е > hs 


1- Byte 1 information: 


* Opcode field (6-bits)— specifies the operation to be performed by the 
instruction 


5 4 pi 4-bit)—register direction: tells whether the register which is selected by 


the REG field in the second byte is the source or destination 
0-0: source operand 

0-1: destination operand 

ew (1-bit)—data size word/byte for all registers 

w = 0 : indicates 8 bit operation 


W =1 : indicates 16 bit operation 






= 5,У 





No eign ийнан 
Sign extend 8-04 


Shift/rotate count is one 
Bhitt/rotate count ја specified іп CL register 


Immediate data to 18 bits И Wet 














Repeatiloop white zero tiag 15 clear 
Repest/loop while zero Пад (з set 
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2- Byte 2 information 


The second byte of the instruction usually identifies whether one of the 
operands is in memory or whether both are registers. 





this byte contains 3 fields. These are the mode (MOD) field, the register 
(REG), field and the Register/Memory (R/M) 
MOD (2-bit mode ficld): 


Specifies the type of the second operand 


MOD (2 bits 


Menory mode with no displacement follows except for 16 bit 
displacement when R/M=1 10 





REG (3-bit register field): 


Register field occupies 3 bits. It defines the rewister for the first operand 
which is specified as source or destination by ihe D bit. 
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o 


/ 


шум. (3-8 register/memoi y field) - 


He R/M field occupies 3 bits. The R/M field along with the MOD field 
defines the second operand из a register or à storage location in memory 


из shown below, 


! MOD II 





“ын [woe [ wow | wow _ 
WCMN INE | 
OO С (BX)(DD«D8 | [ (BX) DD*DIó _ DI)+D16 
“000 896) | (врвно | (808006 _ 
Гай S BPD) | (ВОЧ 


10 (3l) S) + D8 (5) + DI6 

"wm | (ш (DI) + D8 (DI) + рб 

110 Direct address _ (BP)+D8 — (BP) + 016 

ШТ (BX) | (848 (BX) +016 
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7 
Example 


- MOV AL. gL 
E: Орсосі for MOY = 100010 
е We'll encocie AL so 
D -. (AL. Do oporand) 
VV bit = О (B-bite) “~ ——— Т ул Кл 
MOD = 11 (register mode) 


REG = 000 (code for AL) 
ЈЕЛ = 011 


Г.эвсөвє __| > [у [моо | Res | м 


100010 ф о 11 OOO O11 
MOY BL AL == 10001000 11000011 = вд C3h 
оф A 


Example : МОУ CH, BL 
This instruction transfers 8 bit content of BL 


Intd CH 


The 6 bit Opcode for this instruction is 1000102 D bit indicates whether the register 
specified by the REG ficld of byte 2 is a source or destination operand. 

D=0 indicates BL is а source operand. 

W-(0 byte operation 


In byte 2, since the second operund is a register MOD field is 112. 
The R/M field = 101 (CH) 


Register (REG) ficld — 011 (BL) 
Hence the machine code for MOV CH, BL is 
10001000 11011 101 


Byte 1 Byte2 
= 880016 


Example : 
Give the instruction template and generate the code for the instruction 


. MOV AX, [BX] 


(Codd for MOV instruction 18 100010) 


AX destination register with D=] and code for АХ is 000 [BX] is specified using ОО 
Mode and R/M value 111 


It is a word operation 


Оке р | w моа | REG | mw | -8B 07H 
| 100000 | ^: | 1 | oo | 00 | mı | =" 
-for MO 


Here We have specify DX using REG field, the D bit must be О, indicating the DX is 
the source register. The REG field must be 010 to indicate DX register. The W bit 


must be | to indicate it is a word operation. 1234 [BP] is specified using MOD value 
of 10 and R/M value of 110 and a displacement of 1234H. The 4 byte code for this 
instruction would be 89 96 34 12H. 


Гбусвас [DTW [MOD | REG [нм (тв авриаснтснс | Яв alpiacemen 
ECLA K |e [oe fue] зн | m 
4! 
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Эр 


y „_ „ттт ОА | Мен ах сайн ” 
/ Nes ( тэх | 52) Fem EQ IH 


ae 


+ сиде Мом 
" Tans {ү Jo Peay ster REG 
D 


мор: Mo AisPlacewent 
pir: 5, [07) 


T Trin denis ЗА ANS 


= TRU eno „сте 


— 


e, sv Е 
D Mov нө ы Mop REG A 
A ро о Lo 4 4 4 4 rx sP 
8 0, ЕС 
Э ҮТТЕ АСЕТ 
Hov Јеж], 322% : : 


2 
441240 o olo ovls 2911 
4 4 о eofitao,poe 1.— P, 


CH сд ^" : 5 3 





tob 
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(0) Mov Г (гоо), 33211, 
4 oo A 4 мм e) | 
(Erana ам | referrer 


lo 
44 ecc 14. 4 „& ооо | 


C 4. О ó 
eg. 
о 6 
6 — byte 1 pi Г A ортез: 
as а 


Caer eem 
(©) Luam. o Ё 
rn 
ew rg ss vua 


[iw Ат 65461, 


м ^, č 4 r f 
[o \ ь 1 гай ste Tus er 
4 
66 
55 


А 
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ea A X) То ком 
MA LL. cto Accumulater 
| © 00010 W dh ал аа. 


Jom Ax, ен 





Уу x © - o 
зоо о 
Ooodete 1. 4 ooo оооо о 1 
Oo € X 2 + b 
OS 
30 
+t o 


Ho = | 
са хэний al 


Tuc ЕТ 


1111 111% mod ove ҮН 








AA AA AAAW «we eoo Yh 
4 ax 4 ХАЛЗ, бееде 


o 134, 
4131 128 {о 989089 5 = = о Y 
F FF 
РЕ 03 
о 
о 


осаппеа DY уатосаппег 


4N 


D Реч Prt pre ee \ 


єк по AL,odh „ е з 
4. 4 1 со 1o е оооо coll 
EU 
2.5 


om 


sO 


p 
— - 


EN Ax, 03H 
4 4 te oi ol coe га 11 
ES 
0 3 








EGRE 


(2) Ug «c fort салсе“ 


w XN AL, PX 4 
ec 
4 14-о1 


Е, 


270 Ах, x 
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m HW3#3 
|» Although 8086 is а 16-bit MP, it deals with 8-bit memory. Why? 


24 What is meant by addressing mode? 
3- Name the different addressing modes of 8086? 


4- Mention the different memory addressing modes? 


5. i ; 
How the physical address is generated for the different memory addressing 
modes? 


6. Give examples each of (a) Register Addressing mode (b) Immediate 
Addressing Mode? 
7- List the 16- bit registers used for register addressing? 
8- The move instruction is placed in what field of a statement? 
9: Discuss Based Addressing Mode? 
16. Discuss Indexed Addressing Mode. 
11- Discuss Indexed Addressing Mode. 
12- Discuss Based Indexed Addressing mode. 
13- Discuss Based Indexed with displacement Addressing Mode. 
13- What do the following MOV instruction accomplish? 
a- MOV AL55H 
b- MOV BL,[1000H] 
c- MOV CX,[BX] 
d- MOV CX,[BX*DI] 


el MOV АХ,[01+200] 
15- Suppose that DS=1000H, SS-2000H, BP=1000H and DI=0100H. 


Determine address accessed by each of the following. 
a- MOV AL[BP-DI] 

b- MOV CX, [DI]! 

c- MOV рх [ВР] 
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вове 
Table 2. Instruction Set Summary А 
j n : T = === ~ — m 
| Deepan 000 Бэрт ww—— оо 
je m тарата 18541119 тала 210 ТЕРАСУ 
мо га] 
паркш Панча а зт Мани ШЕТІ 18981049 | ве me : 
И нон С IUD ] zT 1 w=1 | 
Беата аме їл Hag ian rem I — | ашигт 1 




















Мағ ka fs os dabis 

Asa dira Из вау 

цэцэн Раша bs ordre Pen 

Tagrat Higi ia Magia Abanna p 

= Ри - — M 

Pastoris [en [ eem] 
Пуна Ї Пи 
| | ав Ране [foamy ito 

Por = Рок NECEM 
Үжин are y [теве [жыйы 
барын [| алая ир | 


Sage gie Coman | 


Veg snum Rag ere metn 1 
андин йл 5 1 л нт 


Feet s Н " 11120009 


LAT =: палаш Пүз АМ. 
LEA = Load Саю lega 
Lod = Lond Poor de Ба 
ШЕЙ = сая Poirier fe PE 

У | дане = Lnbd iol ит Paga 
“| Бане — ine АН сао Flag 
млан = Реда Flags 
OFF = Рор Гад 





Wrang È iei, 1ЕТП 
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intel. Ра 


| А00 = Add: 

Fog / Mornory wilh Regale to Either 
Imervechale Vo Register/Memory 

Imn anale Vo Accumdator 

АОС = Add wiih Carry: 

Вор / Memory with Register to Either 
Immaectale to Regie /Momory 
Immediate to Асситийвісе 

INC = increment: 

Regsier/ Memory 















СМР ~ Compare: 
урузлас/ Мантосу and Ragsiar 
Immedale with Regstor/Mamory 
Immediate with Accumlsior 

KAS = ASCH Adu for Subtrac 
DAS = Decimal Асри Vor Subtract 
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Table 2, Instruction Set Summary (Continued) 
instruction Code : e" 
18843110 14843214 79643210 79543210 


[ i090». | nesoooue | ж ___| maru] 
ee TEST ИЙ 


001000" | mmm | 


Lormariiw | _mosoooum 1 
01000 reg 
(C oono | 


Cate њи I mt 
000110dw [ тоб reg cm | | 
tese ] serum [ . -588 а) 


тте [meso tum _| 





тот» T mos toorm | 
Fuere [_medtorem | 
[ mosiioum | 


enr [sire] 


27 


VA 








intel. 


ТАШ ва! Bum y P nn ШҮП 









ми ard ка Hue 
cd О 4 0041019 ТЇШ [6442119 ТҮҮЛ | 
НОТ = көө! | (411011 | ту jor | 
мч BAL ^ буйл Logical Arten Let! | ! Т | sedi | 6н" | 
нә - bem ine PUPA | iem | mre J 
BAR пан Araneta Маји | 1 ПЖ LAC pe Е 
мо = L | ТОША | ma t | 
\ Wf nom е nya Ти 
тий. = билм» Het Сант Plog Lf |, TITTIL | mn | 
AOR = iana niea Garry Рен | ' TIITID | mad à ђин | 
AMO = Ана 
Fog (Merry o Ragate ш Bahar | новела | enm ) j 
инее! be fs vtr Manny | 900009 | PDT | ‘ | 0240 = 1 
Lvrachata ty Acourmadatur | versn | ‘a ј m о | 
TERT = And Funston ta Plage, Ho Миљан. 
өф, Мани y and Regular | 1900910» | e | 
1 vw Decent Regen ane, | !!!!#!!" sesso | “+ | «өвөөг! | 
туте фә! Haia өгү! Arcade hir 10191068 dela | dead =! | 
он = Or: 
Heg Мати, arid Purus be ENP | «өөдөө. | ману" | 
туен! by Pages / Marmury | 1000090» | "tem | ee | d! | 
— d | өөөөррөө | ae | өс! | 
KOR = Esatualve eri 
Weg Mamor алд Raglan 1a kansi Г.зөггөөөө |] mege | 
mmasala Va Hogana /Mamory [ 10000999. | mariose | D | өмчөөс! | 
|| memeihata ю P exe or [| селом | _ nn | s] 
! | arima MANIPULATION 
REP = Repast [ rne 2 
WOVE ~ Move Byte/Word [ 10100009. | 
CUPS = Compare Вуж Уи [| toroortw | 
8СА8 = Sven Byte/Word 1 өзө}! = 21 
LODE ~ Load Bla /Wd to AL/AX C 10101199. 
BTOB = Bior Byte/Wd from ALIA [ soroteiw | 
CONTROL TRANSFER 
CALL = Саш 
I | биља wits tegmen ( wes [ о spi _ | 
үк өс! зиме Bogman ктш mONO — 


| ^en | иим | 
medi (_ и | перу 
[ат ти ll medo т. 3 


——— E 
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шаш Table 2. Instruction Set Summary (Continued) 








= a nin nd i —— 
нам н муигасбал Code 

= wenditional Jump: өзө 14441010 78443110 

= | Drei win Segment [ 11101001 | Bip iow 


өөрөөр, | 


| 
i 
: 


Ц| 


ТНА ТТГ 

Оев чегер nent атта СТИ жи | 
Bii er ame ees чам 

масте зерт Ст T атолу] 


м борта [11990011 ] 
Within Sag Adding тетка lo 5P C hosooro | өө | ^] 
quee Сенен] к 
сезет АОС immediate to SP [ree roro ] . "e | өвөр | 
ЈЕЛ = Jump on Сому Гето 01110100 ] 
пен врши SCOTTI ли m 


| 


{ 
i 
| 
: 
i 








: 
i 


aua = m 
инсанны "гш кши 
oe Senne. Би | ae) 
том = И D'une [7 шша 
20 ~ Jump on Overton [eres | s | 
]| a = sump on sin 
INE Ampon ни ешн» | 01110101 Г de | 


тан = moon Not Losa roe Г.“вүүүүзот 1 Oa O] 










, 
JNLE/ 30 = Jump on Not Laws oF E неона] - | 
Ae ow C] 
мудд = due on Not Balon ore 
> - 
тавил = oe on Wo Below o 
ame on Бин 
JWP/JPO = Jump on Not Par/Pw Odd | oisitons | d 
JHO = Jump on Not Overflow. 
|| 898 т дороо Not Sign d es 
LOOP = Loop Cx Tinea” | [511190010 ] бар 
МООРТЛООРС ~ Loop While Zen/Faval 
LOOPHZ/LOOPNE = Loop Whie Nor 1 
mem" (Сэм Га) 
JCXZ = Jump on CX Zero 11300015 ow, 
?9 


ома па VY ~анкома исл 





om intel. 







14543110 





PROCESSOR CONTROL 
CLC = Clem Сату 11111090 
CMC = Complement Carry 11110101 






| 

































sre ~ tace 

со = они ete 

это = Schnee 

ол - Comsat Сев) 

£n» анон 

arene 
(| ЗАТ = ма C 10011011 | 

євс = Бир омета C 

LOCK = Bus Lock Prats ( 311130099] 

rmn Taw о! inen 16 bits of inmediate data form the оре" 
AL = B-bit accumulator and uon ics 
AX = 16-bit accumulator thaw — 11 thon an immediate dala byte is sign ext 

CX = Count register to form the 15-01 operand у 

06 = Data segment ty = 0 then “count” = 1; у = 1 then "court in (CU) 
ES = Extra segment x = боті care 

Above/below refers 1o unsigned value Y us used tor string primi ws for comparison with ZF FLAG 
Greater = more posilive; 


Less = loss positive (more negative) signed values SEGMENT OVERRIDE PREFIX 
EOE ш. гж 
* ч бую istuc- с ia assigned according to the following table: 






tion 
M mod = 11 then r/m is treated as а REG Пеја 
il mod = 00 then DISP = 0", disp-low and disp-igh sre 


AL 

Ч mod = 01 then DISP = disp-low sign-extended to CL 
16 bits, disp-high ls absent 
it mod = 10 thon DISP = disp-high; disp-low oL 
i r/m = 000 then EA = (BX) + (SI) + DISP BL 
i г/т = 001 then EA = (BX) + (DI) + DISP AH 
il r/m = 010 then EA = (ВР) (SI) + DISP CH 
4 r/m = 011 then EA = (BP) + (00) + DISP 
il г/т = 100 then EA = (5) + DISP DH 
па o ten EA “ОУ + СМ вн 
: Jtr/m » 11 - * DISP* x - 

гт = 131 then EA = (BX) + DISP Instructions which reference the flag register Ме as а 16-04 


| object use the symbol FLAGS 10 represent the Үг: 
FLAGS = XX XX40F]HDF)UFHTF)HSEHEF): X (AF) (PEIHCFE) 


quired) 
*except i| mod = 00 вь d г/т = 110 then EA = disp-high: 
disp-low. 


Mnemonics © intel, 1978 


DATA SHEET REVISION REVIEW | 


The following ist represents kay diferencos between tris and the -004 data sheet. Ploase review fis summa- 
ry carefully. — ui. om ; ; i 

4 4. Tha Intél 8086 implementátion tectinology (HMOS) has been changed to (HMOS-II. 

2 Delete all "changes from 1985 Handbook Specification” sentences. 
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орго 
microprocessor, Microcomputer and Associated Languages 


d^ M Distributed t by distributed processing? 
Ans. Distributed processing i 
system. For example, for LR ум the use of several microprocessors in а single computer 
, a system, the first microprocessor may control keyboard 


activities, the scc 
output dan ied storage devices like disk drives, the third controls input 
s, while the fourth may act as the main system processor. 


2. When was the first microprocessor developed? 


Ans. The first mi 
year 1971. microprocessor was developed by BUSICOM of Japan and INTEL. of USA in the 


3. What is a microprocessor? 


Ans. i кр 2 | 
built A microprocessor may be thought of as a silicon chip around which a microcomputer 15 


@ 4. What is the technology used in microprocessors? 
Ans. NMOS technology is used in microprocessors. 


5, What arc the three main units of a digital computer? 
Ans. The three main units of a digital computer are: the central processing unit (CPU), the 
memory unit and the. input/output devices. 


€ 6. How does the microprocessor communicate with the memory and input/output 


devices? 
Ans. The microprocessor communicates with the memory and the Input/Output devices via 


the three buses, viZ., data bus, address bus and control bus. 


£g 7. What are the different jobs that the CPU is expected to do at any given point of 


time? 
Ans. The CPU may perform a memory read or write operation, an ЏО read or write operation 


or an internal activity. 


@ 9. What isa mnemonic? 
Ans. It is very difficult to understand a program if it is written in either binary or hex code. 


Thus the manufacturers have devised а symbolic code for each instruction, called a 


mnemonic. Examples of mnemonics are: INR A, ADD M, etc. 
4C ы 


10. What is machine language programming? 
Ans. Programming 8 computer by utilising hex or binary code is known as machine languayc 


programming. 


11. What is meant by assembly language programming? 
Ans. Programming à microcomputer by writing mnemonics is known as assembly language programming. 


AJA- Microprocessor 


: | \D 
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9 
@ 12. What t by low level and high level languages: 
Ans. сира Бардар that are machine dependent are called low level languages. For 
example, assembly language is a low level карар. tian | 
On the other hand, programming languages that are 
high level languages. Examples arc BASIC, FORTRAN, C, ALGOL, Ct 


ndependen! are called 
ВОІ, etc. 





e 13. What is meant by ‘word length’ of a computer? 
Ans. The number of bits that a computer recognizes and can process 4 
its ‘word length’. 


a time is known as 


@ 14. What is meant by instruction? ific task 
Ans. An instruction is а command which asks the microprocessor to perform a spect ! 
or job. 


15. How many different instructions mP 8085 has? What is an instruction set? 

Ans. 8085 microprocessor has a total of 74 different instructions for performing different : 
operations or tasks. The entire different instructions that a particular microprocessor can handle is 
called i s instruction set. 


e 16. Whatan instruction consists of? 
Ans. An instruction consists of an operation code (called *opcode") and the address of the data 
(called *operand"), on which the opcode operates. 


kis dii бє риле 


Field 1 Field 2 


@ 17.Give one example each of the different types of instructions. 
Ans. Instructions can be of (1) direot (ii) immediate (iii) implicit type. Examples of each 
type follows: 
(i) direct type : LDA 4000 
(ii) immediate type : MVIA, ЇЕ 
(iii) implicit type : ADD С | 


18. What language a microprocessor understands? 
Ans. Microprocessor understands only binary language. 


19. How the mnemonics written in assembly language are translated into binary? 
Ans. The translation from assembly language (i.¢., mnemonics) into binary is done either 
manually (known as hand (or manual) assembly) or by a program called an assembler. 
Thus an assembler can be thought of as a program which translates the mnemonics 
entered by an ASCII keyboard into its equivalent binary code, which is the only one 
understood by a microprocessor. 
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an assembler translates 


written in maemonic form to binary? 
programs in | зай: 
z% Ап assembler has a ‘translation dicti * which is stored in its memory. Mnemonics 
nered via keyboard is 


ompared with this dictionary, which then retrieves its binary 
equivalent from the same place (dicti nary) 


21. What are the types of mnemonics ible? 
f Ans. Mnemonics can be of two type ces от alphanumencal. 
Example of first type is ADD D whereas, MVI A, OF is an example of the second category 


22. What are source codes and object codes? 
Ans. High level languages 


i ; (like, BASIC, COBOL, ALGOL, etc.) are called source codes, 
whereas binary language : called object code. 


23. How are high level languages converted into binary? 
Ans. The high level langua 


ges are converted into their corresponding binary by means of 
another Program, called either a compiler or an interpreter 
Compilers are venerall 


y used for FORTAN, PASCAL. COBOL, etc. whereas interpres<rs аге 
generally used in BASIC. M-BASIC is a common exzmple of an 
interpreter for BASIC language. 


24. What is a ‘statement’? 

Ans. Instructions written in high level languzges are known as statements. 

25. Write down the difference between a compiler and an interpreter. | 
Ans. Difference between a compiler and an interpreter lies in the generation of the machine 
code or object code. 


A compiler reads the entire program first and then generates the corresponding object code 


Whereas, an interpreter reads an instruction at a time, produces the corresponding object code and 
executes the same before it starts reading the next instruction. A program 
from a compiler runs some 5 to 25 times faster than a program from an interpreter. 


26. Differentiate between a compiler/interpreter and an assembler. 





27. What are the names given to instructions written in high and low level languages? 


Ans. The instructions written in high level languages are known as ‘statements’ whereas those 
written in low level languages are called ‘mnemonics’. 
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29, What је another пите of u mieroprocessor” | pp csming unt 
Ana А ime pin esso di aen + abled the € PEL, He content pre 





19, What le n mberoromputer? est 
Ans А miri түй de и system which is capable of proue ing at “Asics магад in he 
wili enerale а ren of output шїїн s tik nig Hc help uf в program 
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900, What are the jolie (hut n mleroeomputer Is capable of doing? How does it do the jobs? 
Апа A mieto miter 18 Capable of dong the following jobs 
(n) receiving input Gn the fern of data or instruction) 
a performing computations, both arithmetic and topical 
EI Storing data amd instiuctions 
(A) displaying the results of any computotions | 
te) Controlling all the devices that perform the above mentioned four tasks, either directly or 
indirectly 
The Hirsi task du done by an input device, whereas the second job is done by the arithmetic logic unit 
CAT UJ. The third tosk 18 done by the memory ши! while an output device does the fourth job. 
The fifth job Is executed by the timing ind control 11407) unit 


M. What is à bus? 
Ans. A bus is а bunch of wires through which data or address or control signals flow. 


32, What are the dilferent buses nnd what Jobs they do in à microprocessor? 

Апа. The different buses in a microprocessor are the data Биг (DB), address bus (AB ) and 
the control bus (CH), Data flow through the DB, while addres comes out of the AB and 
CH controls the activities of the microcomputer system at any instant of time. 


M, Why are the different buses buffered? 
Ans. A buffer enhances the current or power driving capability of a pin of an ІС. 
34, In how many ways computers nre divided? 


Ans. Computers are divided into three categories as per the superiority and number of 
microprocessors used, These are: 


- Micro computers = Mini computers — - Mainframe computers 


35, Distinguish between the three types of computers, 
Ans, A microcomputer ін à wmall computer containing only a single central processing unit 
(CPU), Their word length varies between 8 and 32 bits and used in small industrial and 


process control нумети, The storage capacity and speed requirements of microcomputers 
are moderate, 


Mini computers are having more storage capacity and more speed than micro 

computers, Mini computers are used in research, data processing, scientific calculations etc. 
Mainframe computers are designed to work at very high speed and they have very 

high storage capacity, Their word lenpth in typically 64-bits. These are used for 

онеге, data processing, graphic applications, etc. 
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зе. In how vend Vins computer software 
Ans. Computer softwares are divided ; 
AM. CU ided into 


8 are categorised? 
two broad categories—system software and user 


АС Min the two types of Softwares 
5. system software i : А 
of other programs "a а collection of programs used for creation, preparation and execution 
debuggers and 05 Ors, assemblers, loaders, linkers, compilers, interpreters, 
User юбы (operating system) are included in system software. 
are are softwares developed by various users. 


39. What is an editor? 


бе vede ix asin and is used for creation and modification of source programs ог 
^ e r program includes commands which can delete, insert or change lines/ 

An учи stores in ASCH form in successi: e RAM locations of the typed letters/ 

ie rs. This then can be saved by the SAVE command on a floppy or hard disk. The 
editor can load the program on RAM later for corrections/alterations, if necessary. 


40. What is an OS (operating system) and what are its functions? 

Ans. An operating system provides an interface between the end user and the machine. It 

performs the function of resource management. By *resource' is meant a microprocessor, 
memory or an I/O device. 

An OS is a collection of a set of programs that manages machine functions under 

varied conditions. The different functions performed by the OS include an efficient or effective 
way of sharing memory, I/Os and the CPU amongst different users. Today, operating systems 
are DOS, UNIX, WINDOWS, etc. 


41. What are the different types of assemblers used? 
Ans. The different assemblers used are: (a) Macro Assembler, (b) Cross Assembler, (c) Meta 
Assembler. 


42. What is a linker? 

Ans. A linker is a program that links several small object files to produce one large object file. 

A large program is usually divided into several small programs. They are written separately, tested 
and debugged. The large program is then produced by linking these 


debugged programmes. e 
A linker da a link file and a link map. The former contains the binary codes of all the modules which 


have been combined while the link map stores in it the addresses of all the link files. A linker assigns 
relative addressing instead of absolute addressing which helps in putting à linker program anywhere in 


the memory. 

43. What is a locator? : А : 

Ans. A locator is a program which is used to assign specific address when object code is to be 
loaded into the memory. 
LL па лее» ______6_(6њ6њ ин 


44, What are the different assembly languages used for 8085 microprocessor? 
Ans. Two different assembly languages are used for 8085 microprocessor —one is used by the 


manufacturer INTEL und the other defined in IUL 77. 


45, What isa coprocessor? T | = oM 
Ans. A coprocessor or an arithmetic coprocessor, a5 it is so called, performs operations like 


exponentiation, tripanomelric functions, etc. To implement these functions in CPU 

hardware i8 a costly one and the software implementation of the above slows down the | 
processor, A coprocessor overcomes these difficulties. The coprocessor has its own instruction set. 
The CPU and the coprocessor execute their respective instructions from the same program. 

‘The instructions belonging to the coprocessor are fetched and decoded by the CPU 


but executed by the coprocessor. 


49, What is a debugger? | тэ 
Ans. A debugger is a program thal debugs an object code program by placing it into the system 


memory and subsequently executing the sume. 


50, How does a debugger help in debugging а program? 

Ans. A debugger is a software tool which isolates the problems/drawbacks in a programmer's 
program. 

A debugger helps in debugging a program in the following ways: 

(a) A debugger helps in checking the contents uf memory locations and various registers and 
also alter the same if required and rerun the program 10 check the correctness of the 

modified program. 

(b) Program executi^n can be stopped after each instruction-hence step by step checking is 
possible with a debugger. 

(c) A debugger can set a breakpoint at any place in а program. 

А program then can run up to the breakpoint address and not beyond. Thus any fault 

in the program up to the breakpoint address can be checked by having a look at the 

various registers and memory contents. If no fault occurs the breakpoint is set at a latter 
address in the program and the debugger can again be rerun to check ior the correctness 

of the program. This way the whole program can be corrected by judiciously inserting 
breakpoints in a program. 


51. What is meant by the term ‘word’? 

Ans. A collection of bits is called a word. A word does not have a fixed number of bits—unlike 
the case of byte (= B byte) or a nibble (= 4 Буй). 

For different microprocessors, the word length varies. For example, for 8-bit microprocessors, the 
word length is 8-bits while that for 32-bit microprocessors, the word length is 32-bits. 

A word is expressed usually in multiples of 2, but no value is excluded. That is, we 

can have a 19-bit word or 37-bit word, ete, 

52. What is meant by the term ‘long word"? 

Ans. The term ‘long word’ means a group of bits twice the normal length of the 

microprocessor. Hence, for a 16-bits microprocessor like 8086, a long word means 

а group consisting of 32-bits. 
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